
CLAIMS 

We claim: 



1 1 . An interconnect structure comprising: 

2 a substrate having first and second opposing surfaces and 

3 at least one interna^ side wall defining a through hole within 

4 said substrate extending from said first opposing surface to 

5 said second opposing surface; 

6 a first conductive\ material positioned on said at least 

7 one internal side wall o\f said substrate; 

; = \ 

til a first conductive layer positioned on a portion of said 

9 J first surface of said substrate, said first conductive layer 

having a first layer portion positioned over said through hole 

li* and electrically connected to said first conductive material on 

IV \ 

12 said internal side wall of s'aid substrate; 

8 V 

1 1 a second conductive layer positioned on a portion of said 

l| tl J second surface of said substrate, said second conductive layer 

lpi having a first layer portion positioned over said through hole 

16 and electrically connected to skid first conductive material on 

17 said internal side wall of said *substrate; 

18 a first dielectric layer positioned on said first 

19 conductive layer and said first opposing surface of said 

2 0 substrate and having at least one internal side wall defining 

21 an aperture in said first dielectric* layer; and 

22 a second conductive material positioned on said internal 
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23 side wall of said Mrst dielectric layer and including a 

24 portion of said second conductive material positioned on and 

25 electrically connected to said first layer portion of said 
2 6 first conductive layer 



1 2. The interconnect structure of claim 1, wherein said first 

2 layer portion of said first conductive layer forms a seal over 

3 said first conductive material on said internal side wall of 

4 said substrate. . 



1 

m 



3 . 



The interconnect structure of claim 1, wherein said first 



layer portion of said second\ conductive layer forms a seal over 
said first conductive materia\L on said internal side wall of 
said substrate. 



4. The interconnect structure pf claim 1, wherein said seal 
comprises a metallurgical diffusion bond. 



5. The interconnect structure of claim 1, further including 
a chip connector member having a portion thereof positioned on 
said second conductive material. 



An interconnect structure compris^ 



2 a substrate having first and secondl opposing surfaces and 

3 at least one internal side wall defining W through hole within 

4 said substrate extending from said first deposing surface to 
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5 said second opposing surface, wherein said substrate includes a 

6 metal layer between \said first and second opposing surfaces and 

7 first and second nonv conductive layers positioned, 

8 respectively, between said first opposing surface and said 

9 metal layer and between said second opposing surface and said 

10 metal layer; \ 

11 a first conductive material positioned on said at least 

12 one internal side wall oft said substrate; 

13 a first conductive layer positioned on a portion of said 

14 first surface of said substrate, said first conductive layer 

15 having a first layer portion positioned over said through hole 

16 and electrically connected to said first conductive material on 

17 said internal side wall of said substrate; 

V 

1$ a second conductive layer positioned on a portion of said 

19 second surface of said substrata, said second conductive layer 

20 having a first layer portion positioned over said through hole 
2% and electrically connected to saia first conductive material on 
22 said internal side wall of said substrate; 

2!3 a first dielectric layer positioned on said first 

24 conductive layer and said first opposing surface of said 

2 5 substrate and having at least one internal side wall defining 

26 an aperture in said first dielectric \Layer; and 

27 a second conductive material positioned on said internal 

28 side wall of said first dielectric layer and including a 

29 portion of said second conductive material positioned on and 

30 electrically connected to said first layer portion of said 

31 first conductive layer. \ 
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1 7. The interconnect structure of claim 6, wherein said metal 

2 layer is selected flrom the group consisting of nickel, copper, 

3 molybdenum, iron, and alloys thereof. 

\ 

1 8. The interconnect! structure of claim 6, wherein said metal 

2 layer comprises copper- Invar- copper . 



1 
2 
3 

V 
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9. The interconnect structure of claim 6, further including a 
third conductive layer positioned substantially within said 
first non-conductive layer 



10. The interconnect structure of claim 9, further including a 
fourth conductive layer within said first non- conductive layer 
and positioned between said tihird conductive layer and said 
metal layer. 



11. The interconnect structure of claim 10, wherein said 
fourth conductive layer comprises! a first plurality of 
controlled impedance signal conductors. 



1 12. The interconnect structure of d|aim n, further including 

2 a fifth conductive layer positioned substantially within said 

3 second non-conductive layer. 
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1 13. The interconnect^ structure of claim 12, further including 

2 a sixth conductive laier positioned substantially within said 

3 second non-conductive layer and also positioned substantially 

4 between said fifth conductive layer and said metal layer. 



1 14. The interconnect structure of claim 13, wherein said sixth 

2 conductive layer comprises a second plurality of controlled 

3 impedance signal conductors 



1 15. The interconnect structure of claim 6, wherein at least 

2 one of said first and second \non-conductive layers includes an 

3 effective modulus to assure sufficient compliancy of said 
ij* interconnect structure during \operation . 



16. The interconnect structure\ of claim 15, wherein said 
effective modulus is from about p. 01 Mpsi to about 0.50 Mpsi. 



if?!:' \ 

% 17. A method of forming an interconnect structure comprising 

& the steps of: 

3 providing a substrate having ftrst and second opposing 

4 surfaces and at least one internal side wall defining a through 

5 hole within said substrate extending^ from said first opposing 
surface to said second opposing surface; 



positioning a first conductive material on said at least 
one internal side wall of said substrat\e; 
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9 positioning a first\ conductive layer on a portion of said 

10 first surface of said substrate, said first conductive layer 

11 having a first layer portion positioned over said through hole 

12 and electrically connectedito said first conductive material on 

13 said internal side wall of *said substrate; 

14 positioning a second conductive layer on a portion of said 

15 second surface of said substrate, said second conductive layer 

16 having a first layer portion positioned over said through hole 

17 and electrically connected to Isaid first conductive material on 

18 said internal side wall of said substrate; 

19 positioning a first dielec\Jric layer on said first 
2§-- conductive layer and said first ^opposing surface of said 

2;|| substrate and having at least orie internal side wall defining 

2^ an aperture in said first dielectric layer; and 

V \ 

2;|* positioning a second conductive material on said internal 

24 side wall of said first dielectric! layer and including a 

2^ portion of said second conductive material positioned on and 

216 electrically connected to said first layer portion of said 

2S1 first conductive layer. \ 

fc! \ 
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1 18. The method of making the interconnect structure of 

2 claim 17, wherein said step of providing said substrate having 

3 first and second opposing surfaces further comprises: 

1 

4 providing a metal layer between s4id first and second 

\ 

5 opposing surfaces of said substrate; and 

\ 

6 positioning first and second non-coriductive layers, 
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respectively, between\ said first opposing surface and said 
metal layer and between said second opposing surface and said 
metal layer . \ 

\ 



19. The method of claim 17, wherein said step of positioning 
said first conductive layer on a portion of said first opposing 
surface of said substrata is accomplished by laminating said 
first conductive layer to\said first opposing surface of said 
substrate, thereby sealing\ said first layer portion of said 
first conductive layer to said first conductive material on 
said internal side wall of said substrate. 



20. The method of claim 17, Wherein said step of positioning 
said second conductive layer qn a portion of said second 
opposing surface of said substrate is accomplished by 
laminating said second conductive layer to said second opposing 
surface of said substrate, thereby sealing said first layer 
portion of said second conductive layer to said first 
conductive material on said inteVnal side wall of said 
substrate . 
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